).
Concentrations of PAHs in ambient air have been monitored in several developed countries since the early sixties (Grimmer 1983 Based on Strosher's data, Leahey (1996) (Sander and Wise 1997) .
Approximately 30 to 50 of them commonly occur in the environment (Grimmer 1983 , US DHHS 1995 . PAHs are formed as a result of incomplete combustion of organic matter through the condensation of ethylenic radicals in the gas phase to form the larger policyclic compounds (Lane 1989 , Strosher 1996 .
PAHs may be subdivided into two groups based on whether they exist in the gas or solid (Yamasaki et al. 1982 (May 1980 PAHs are structurally altered to a variety of products with quinones being the most common (Inomata & Nagata 1972 , Valerio et al. 1984 , Huang et al. 1993 , 1997a , McConkey et al. 1997 (Huang et al. 1993 (Huang et al. , 1997a (Varanasi 1989 , Cerniglia 1992 (Calamari et al. 1991), only one research group has attempted to quantitatively estimate the magnitude of vegetation as a sink for PAHs (Simonich & Hites 1994a , b, 1995 Because PAHs are present in both air and soil one has to consider the possible pathways of entry into plants. There are two possible pathways through which airborne PAHs can enter plants: (i) uptake by root systems, once pollutants are deposited to the soil, and (ii) uptake by above-ground organs, mainly leaves, directly from air.
4.1.
Root uptake According to Simonich and Hites' model (1994a) (Grimmer 1983 , Wilson & Jones 1993 (Tremolada et al. 1996) Yang et al. (1991) who showed that PAHs with more than four rings, due to their predominant particulate form, deposited onto leaf surfaces of the grass Eragrostis tenuifolia growing close to an urban roadway. Tremolada et al. (1996) studied the accumulation of 16 PAHs in pine needles collected in areas of different population densities in the United Kingdom. They reported that total content of PAHs ranged from 1 9 to 3091 ng/g dry weight in sparsely populated areas of northern Scotland and densely populated areas of southern England, respectively. They found a wide spectrum of PAHs ranging from three-ringed anthracene to six-ringed coronene in pine needles. In most cases, however, low molecular weight phenanthrene dominated the PAH burden of the samples, being between 50 and 80% of the sum of PAHs. Based on Leahey's (1996) (Salisbury & Ross 1992) . LAI values up to eight are common for many mature crops, depending on species and planting density, but they can reach values as high as twenty (Riederer 1990 (Khun et al. 1998 ). The total amount of cuticlar material in temperate forests and agricultural plant communities can range from 180 to 1500 kg/ha (Sabljic et al. 1990 ). This means that plant species differ in the content of culicular material, which is an important characteristic with respect to the degree of PAH accumulation. Until recently, the kinetics of uptake of organic compounds had been described using a onecompartment model for the entire leaf, without distinguishing between outer cuticlar and inner leaf compartments (Simonich & Hites 1995 (Sabljic et al. 1990 , Trapp et al. 1995 . The K oa -based BCF has been used to predict leaf-air PAH partitioning by several authors (Simonich & Hites 1994b , Tremolada et al. 1996 . For example, Tremolada et al. (1996) found that this coefficient can reliably predict air concentrations of more volatile PAHs like fluorene and phenanthrene, with log K oa <8, since these compounds approach equilibrium with the gas phase.
Use of this coefficient is not recommended for prediction of air concentrations of PAHs with higher molecular weights (K oa -8-12 (Thomas & Schunke 1984 , Ignesti et al. 1992 , Lodovici et al. 1994 Lodovici et al. (1998) (Figure 2) . Leaves of the evergreen tree Laurus nobilis that were produced within the study season were collected in late summer and in the following winter from 13 urban locations in Italy. Simultaneously, air samples were obtained from the sites of leaf collection using PTFE filter to collect the particulate fraction and ORBO 43 sorbent tubes containing 50 mg of washed XAD-2 resin to adsorb volatile PAHs. The pump was set at 6 L/min and 6 h samples were repeated for four consecutive days with similar weather conditions. The authors found a high correlation (r=0.824) between carcinogenic PAH levels in air samples and those in leaves.
The same researches investigated the accumulation of lead in leaves of Laurus from 1 5 sites located in downtown and suburban areas of Florence, Italy (Lodovici et al. 1994 Based upon the literature we recommend the use of PAH accumulation in plant tissues as a marker of exposure to air emissions from oil and gas flares in Alberta.
Specific recommendations are as follows:
1 .
The principal technique should be passive monitoring performed in natural habitats surrounding flare operations. Given their wide distribution throughout Alberta, lodgepole pine and canola should be used as marker species for exposure to air emissions from oil and gas flares in the province. Additionally, active phytomonitoring using Alberta-grown moss {Sphagnum fusca) should be performed, to compare emissions from flare operations where no natural species are in common.
